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“Intensity I of magnetization for strong magnetic
aflelds of strength H can be expressed thus:
I = I.(1-a/H-b/ES-c/H3)t X H (for given temperature)
where I, is the intensity of spontaneous wagnetiza-
tion, chi is the susceptibility of the para-process,
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" USSR/Physics ~ Magnetism 1 Dec &9
(Contd)

and the coefficient a depends on plastic deforma-
tion. This work deels with theoretical calcula-
tion of the coefficients b and ¢ as functions

of the second constant k, of magnetic anisotropy,
in addition to the first energy constant k;, as
given previously for only b. Constants of
anisotropy depend essentially on temperature,
e.g., in the case of nickel at low temperatures
the term c¢/H3 becomes important because of the
strong increase in k; with decreasing tempera-
tures. Submitted by Acad D. V. Skobel'tsyn

21 Sep 49.
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*The fufluence ol Elastic Tuternal Slresses on the Law of
/A h to tiou. . Ju Vi Kircooky and L L.

ndy ad. Nauk NS0, A 10. s
800-811)—(In Russlan]. A ealealation of tha Intosity !
of magnetization of polycryst. aggregates at high field |
strength, taking into mccount the magnetostrictive effect,
is given.” The internal stresses present in the sample are .
shown to alter the shapo of the magnetization curve at high
field strengths to » algnificant extent at toom lenp. The
shapa of the curre can Indicate whether the original siresses
are opposing or relioving thoso ect up by mlgmun%riction.
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Anigotropy

"Energy Anisotropy of Nickel," L. V. Kirenskiy,
Krasnoyarsk State Pedagogical Inst

*Pok Ak Nauk SSSR" Vol LXXIV, No 2, pp 209-211

Dependence of log X; upon T (vhere kj is lgt
const of anisotropy, etc.); k; varies 80-10% -
O as T varies O - 600°K. Dependence of kp upon
T (roughly same as ky va T). Relation of energy

_ L74T59

USSR/Physics - Nickel (Contd) 11 Sep 50

m to k's and angles (sy, 5o, n.wv of nickel crys-
4tal given ir analytic form. “Sutmitted 10 Jul
S0 by S. I. Vavilov. ,

)
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"Influence of Directed Stresses Upon the Be-
havior of the Magnetization Curve in Strong

?ields," L. V. Kirenskiy, L. I. S8lobodskoy,

Krasnoyarsk’ Pedagogical Inst

*pok Ak Nauk S8SR" Vol LXXIV, Ko 3, PP 457-459

Considers I = Ig(1-a/H-b/H%-c/H3) -.xH. Math
treatment in connection with caln of law gov-
erning approximation to gaturation in presence
of directed elastic stresses. Submitted

10 Jul 50 by Acad 8. I. Vavilov.
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”Phenéﬁﬁbn of héi&fle Ixivernion in Perromagnebica

- tics," L. Ve Kirenskiy, V. F. Iviev, Krasnoyarsk ¥
Btate Pedagogical Inst

*Dok Ak Nakk SSER" Vol LXXVI, N0 3, 7P 389-391

gubject inversion process involves shift or
transposition of interdomain partition under
action of magnetic £14. Here pagnetization in~

| tensity vector {ncreases wirth grovth of £1d as

long as that phase increases vaose spins are :

.oriented in ‘Airection of axis of least magnetisa-
-tion closest to direction of f£14. gubmitted
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Abs Jour : Referat Zhur - Fizika, No 5, 1957, 11995

Author :W., Ivlev, V.F.

Inst : Krasnoyarsk Pedagogical Institute, USSR .

Title + Temperature Hysteresis of the Galvanomagnetic Effect.

Orig Pub : Dokl. AN SSSR, 1956, 106, No 3, 419-421

Abstract . An investigation was mde of the galvanomagnetic effect in

a nickel wire 20 cm long, 0.0 mm in diameter. During the
investigation use was made of a compensator -- & gimilar
nickel wire, wound in the form of a helix, vhose turns are
perpendicular to the tield. The use or 8 compensator has
made it possiole to exclude the factor of the dependence
of the resistance in the temperature. The temperature was
raised from room temperature to the Curie point and again
reduced to room temperature. The magnitude of the

Abs Jour . Ref Zhur - Fizika, No 5, 1957, 11995

APPROVED Fglkva%){ngnetic effect was determined in fields of 12, 39,
FASE199 77% of C ect
in the general casZ? aur githe h a@%@ﬁ%ﬁé%ﬁ@gjzzslo()lﬁ-ﬁ"

ses, were different for the same temperatures and fields.
This fact indicates that there is a temperature hysteresis
in the galvanomagnetic effect.
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PHASE 1 BOOK EXPLOITATION 256

;ffféffEEZL—Egggég vasil'yevich.

FPerromagnetizm 1 yego primeneniye (Ferromagnetism and its Applicat1on)
Moscow, Uchpedglz, 1957. 102 p. 12,500 copies printed.

_Ed.: pukov, V.M.; Tech. Ed.: Maksayev, A.V.

_ PURPOSE:  The purposeé of the monograph 18 not stated, bub in view of
the fact that 1t was published by the State geientific and
Pedagogical Publishing House of the Ministry of Education

of the Russian SSR, ope can assume that it is intended for
use as a secondary school

COVERAGE: Wwritten in a popular style,the booklet contains & compre-
hensive account of the phenomenon of ferromagnetism, and
©f ferromagnetic substances and processes and their

practical application. Chapter 2 contains a prief history

‘of investigations on magnetlsm. The names of two Soviet

physicists, Alilov , N.S. and Dnhdan, M. are mentioned

(p. 53 and ££) in connection with ‘Akulov-Bltter tigures”

and several basic works on ferromagnetism. There are no
card 1/4  references.
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Ferromagnetism and its Application (Conts) 256
" PABLE OF
CONTENTS: 1. Ferromagnetic properties of Matter 3 .

2, On the History of the Development of the Study
of Magnetism

3. Natural and Artificial Magnets 9
4. The Magnetic Field 12
5. The Magnetic Field of an Blectric Current 15
6. Magnetic Moment 18
T. Elem;ntary carriers of Magnetism 21
' 8. Nature of Ferromagnetism 27
9. Magnetization of PFerromagnetic Substances 32

, 10. Hysteretic Phenomena in Ferromagnetic
Substances 38
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Ferramagnetism and 1its Application (Cont.) 256
. 11. 0On Spontaneous Magnetization in Ferromagnetic
Substances 0
12, Magnetic Anlsotropy by
13. Domains of Spontaneous Magnetization 52

14. Physical Processes Ocouring During the
Magnetization of Ferromagnet Substances 58

15. "papaprocess" [ Intrinsic Magnetization] in
Ferromagnetic Substances 63*

16. pirection-independent Effects of Magnetization
in Perromagnetic Substances 65

17. Elastic Deformations and Properties of
Ferromagnetic Substances T7

spranslator's Note: The original seems to contain 2 misprints.
card 3/4
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Ferromagnetism and its Application (cont.) 256

of Mechanical and Thermal Processing
18. Eﬁf:gg Magnetic Properties of Ferromagnetic

Substances 79
19. Some Magnetic Materials 84
20. Magnetic Flow Detection 89
21. Magnetic Structural Analysis 97
22, Some Other Ways of Using Ferromagnetic 5%
Materials
. .Conclusion 103
AVAILABLE: ILibrary of Congress (Qc753.K48)
JJIP/MTL
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TITLE: jeveral Temperature D:pendent ilagnetic
Properties of Nickel (Temperaturnaya zavisimost'
nekotorykh magnitnykh svoystv nikelya).

PERIODICAL: Izvestiya AN SSSR Seriya Fizicheskaya, 1957, Vol. 21,
Nr 8, pp. 1105=1110, (UssR)

ABSTRACT: The paper contains the following investigations:
a) of the dependence of the energ: constant of the
magnetic anisotropy on the intensity of the nognetic
field at various temperaturss and b) on the
temperature dependence of the galvanomngnetic effect
in saturated fields. ’
The first case was studied exhaugtively by Tarasow. He
used disks of siliciferous {ron as samples and
arrived as a result from his investigations at the
following equation in the range f field strengths
from 2000-3000 Oe : M = Moo (1- ﬁ), M denoting the

maximum value of the mechanical moment acting upon the
disk in a homogennous na:netic field Moo the moment
CARD 1/4
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Jeveral Temperature Dependent laznetic Properties 48-8~- 9/25
of MNickel

acting in the case of an infinitely strong field and

A a constant. It is agsumed, that the value of the
mechanical moment is proportional to the value K
(anisotropy constant) nnd takes the value K = 2) in the
plane with an angle of 22'5° between the field direction
and the tetragonal axis of the orystale. Thercfore in the
case of strong fields the equatlon is obtained:

K = Koo (1 ~'é ) Further research by #illiams and

Bozorth as well as by Shubina furnished, that the
equation for U is not always applicable, the second
equation for k however, holds even in the case of very
strong fields., ThereZore it must be assuned, that the
dependence of the anisotropy constant on the inten-

sity of the magnetic field must be dctermined from the
second K-equation with reapect to the a-value correspondin;
to the temperature dependence. The author maintains, that
no regearch has been conducted on thic field, and
therefore this paper was dedicated to it. A Nickel sphere
of 9'75 mm diemeter was used as a sample, which was

CARD 2/4
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geveral Temperature Dependent Magretic Properties 48-8-'9/25
of Nickel

subjeoted to pagnetic fields at temperatures between
20-3000C. From & diagran it is established in the

final conclusions of the paper, that the value of A
appears to be independent from temperature in the
{nterval from 20-1350C. A further inorease of tenperature
is connected with a dropping value of A, which at 1700C
even inverses its sign. At the same time it was
established, that the maximum values of the mechanical
moment do not change after every 45 degrees, but
alternatively at 47, 43, 47, 43 decrees and so on,

the minimum (zero) values, however, change after every
45 degrees. i/1th respect to the dependence of the
galvanomagnetic moment it is established here, that it
increases markedly in weak magnetic fields. It

decreagas at the transition to the proces? of rotation,
dependent on its approximation to the saturation point.
In fields above the technical saturation the galvanomag-
netic moment diminishes {n connection with the
paraprocess. ¥ith growing temperature the effect is
weakened and the saturation occurs in the weak flelds.

C:RL 3/4
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Several Temperature Dependent Magnetic Properties  48-8-'9/25
of Nickel

Finally it is stated here, that the absolute value

of the effect is largely dependent on the method of
de~ magnetisation. Pherefore it is considered to be
suitable to conduct the de-magnetisation at
temperatures above the Curie point, and to pursue the
cooling, down under a magnetic shield. There are

10 figures, and 10 references, 7 of which are Slavic.

ASSOCIATION: Krasnoyarsk!8tate Pedagogical Inst, (Krasnoyarskiy gos.
pedagogioheskiy institut)

AVAILABLE: Library of Congress
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. TITLE: Dynamics of the Doma Structure in Crystals of Silicous Iroen
(Dinamika domennoy struktury v kristallakh kremnistogo zheleza)

PERIODICALs Izvestiya AN §SSR, Ser. Fiz., 1957, Vol. 21, Nr 8, pp. 1168-1169
(ussR)

ABSTRACT: According to recent opinions, the proceas of technical magnetiza-
tion consists of two slagess The process of shifting of doma
partition walls and the process of the rotation, and is due to

stresses ocourring in the crystal. The paper deals with the resalte
obtainedby the investigation of powder patterns in the case of a
constant change of stresses and magnetic fielda, as also the ob-
servation of the rotation processes according to the powder pat-
tern method. As samples disks of 13 mm diameter and 0,2 thickness
and for the investigation of stress stripes 3o0x5x0,2 mm, which
vere cut out in different crystallographic directions, were used.
In the chapter: Effect of elastic stresses it is said that the
original doma structure in the case of the said sample (without
the influence of stress) forms nearly parallel and in parts bro-
ken lines at unequal distances. The last-mentioned circuzstance,
card 1/3 that of the broken line, is explained by the effect produced by

A "
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48-8-18/25

weak internal st{resges, asB well as also by the non-uniformity of

the structure of ths sample.

If the sample is stretched in a lon-

gitudinal direction, stretching of the structure of the doma 1li-

nes takes place in theftransverse direction by
ting of the doma partitions, on
equalization of stresses oocurs.

the parallel shif-
which occasion a corresponding
In this case also wedge-shaped

doma partitions may ooocur, which broaden in the direction of thei:

point as soon as the extending

force is applied. When the samples

are extended in the transverse direction, the sharp dona parti-~
tion walls may be dissolved. The siructure on this occasion be-
comes wedge-like and, in the course of further extension, the un-
evenly distributed line particles are formed. With a further ex-
tension of these line parts they form a peculiar sort of ordered

mosaic.

In the case of extension in
served that the doma structure was divided, on

a certain direction it was ob
which occasion new

partition walls were formed or partition walls disappeared entire

ly. The chapter: The

influence of the external magnetic field

describes the process of extending the sample in a direction in

which its magnetic structure
these uniaxial crystals the processes
means of powder patterns.
netization vector was determined according %o gaturation figures,

and investigated by

Card 2/3
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Dynamics of the Doma Structure in Crystels of Silicous Iron. 48-8-18/25
#hich were always perpendicular to the direction of the magne-
tization vector. In this paper series of cinematographic films

are mentioned which confirm the aforezcntioned gstatement. There
are 8 figures and 2 non-Slavic references.

ASSOCIATION: Krasnoynrsk State Pedagogical Institute(Srasmoyarskiy gos.
pedagogicheskiy inatitut)

AVAILABLE: Library of Congress
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AUTHORS ¢ Kirenskly, Le Ve, Vlasov, A. Ya., Vtywin, M. L. LA L12/26
*DFBETET-Kf'ff:_ivlav, V. Fo, Tukalov, R. I.

TITLES Note on the Temperaturee and Circular-Hystereais in Ferromagnetic
Subatances (Temperaturnyy i vrashehatel'nyy gisterezls v ferromag®
netikakh),

PERIODICAL: Izvaestiya AN SSSR Seriya Fizlcheskaya, 1957, Vol, 21, WNr 9,
ppe 12620267 (USSR.).

ABSTRACT? In this paper experimental investigations were conducted ofs 1) The
temperature hysteresis of magnetization according to the Becycls
(cooling<heating) (TMH), 2) the temperature hysteresis of magneto=
atrietion (TMH), 3) the temperature hysteresis of the galvanomagne®
tic effect (THGE) according to the A~cycle (heating-cooling), k)
the phenomenon of the "circular® hysteresis of magnetostriction was
established and investigated parallel to the study of the losses in
rotating magnetic fields. The investigations were conducted on various
samples of nickel. On he examination of the TMH' effect thick samples
showed a much more marked effect than thin ones., If further cooling
is applied, the thicker samples are subject to the effeet of the dew
magnetization factor, which reduces the originally wealc field, The

card 1/2 importance of the energy of anisotropy grows, because of which fact

Note on the Temperature- and Circular-liynteresis in LR-9-12/26
APPROVED:-FORIRELEMSE: 09/17/2001  CIA-RDP86-00513R000722610016-6"

the magnetization vectors of the domains do not, arrange themselves
parallel with the magnetic fleld, but along the eastsr direction of
magnetization, which cannot coincide with the orientation of the weak -~
field, It 1s shown, that the THM-effect diminishes with the growth

of the field, No THM-effect is observed in fields of the order of
magnitnds of loo Oe,. Analoguous observations were made in the case

of the THOE-effect, The magnitude ~f THM and THGE depends on the iniw
tial temporature of heating and on the final point of heating (con=
varsion point), if it is balow the Curie point, Analysis of the mag=
netographs from the magnetic recorder showed, that the magnetostrice
tion a3 well as the UlM-effect grows strongly with &n increass of

the field from loo to looo Oe and on & further increase of the fields
tends asymptotically to its maximum values,

There are 11 figures and 8 Slavis references.

ASSOCIATION: State Institute for Pedagogics of Krasnoyarsk (Krasnnyarskiy gos.
pedagogicheskiy institut).

AVATLABLES  Library of Congreas.
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Wpensaey o1
°  AUTHOR: Kirenskiy, L. V., Doctor of Phyraico Mathematical 30-10-15/26
’ §olences.

TITLE: The Physics Institute in Krasnoyarsk (Institut £iziki
v Krasnoyarske).
w27
PERIODICAL: Vestnik AN SSSR, 1957,.October, Nr 10, pp. 104=-107 (USSR)

ABSTRACT: The following problems are in process of elaborationat the
Physics Institute of the AS USSR in Krasnoyarsk:
1) Investigation of all problems related with ferromagnetism:

a) hysteresis loss in rotating fields.

b) Investigation on the temperature hysteresis of
magnetostriction.

o) Investigation on the Barkhausen effect on various semi-
crystalline materials and on mono-crystals at various
temperatures.

dg Improvement of the methods of magnetic measurements.,

e) Investigation of many new ferromagnetics within the

range of saturation.
2) Research works in the biophysical laboratory:

a) Elaboration of the spectroscopic analysis of

Card 1/3 adeorption of biophysical processes.
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The Physiss Institute in Krasnoyarsk 30-10-15/26

b) Investigation of changes of biological systems
in state of dynamic equilibrium by means of photo-
electrical recording of light-absorption or light~
diffusion.

o) Investigation of the physiological inhomogeneity of
corpuscles (erythrocytes) with statistio methods.

d) Investigation on the kinetic change of the haemolysis
with living animals after having suffered an
"{rradation”.

3) Research works in the spectroscopic laboratory.

a) Investigation of the crystalline structure of various
materials.

b) Determination of both intermolecular and internal
molecular bonds by investigating the combined
dispereing spectra with small frequences.

o) Improvement of the theory and the praotical application
of the spectroscopic analysis of emission,

d) Investigation on miocro-elements in the alimentation of
animals.

Card 2/3
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SOV/137-58-9-19767
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 236 (USSR)
AUTHORS: Kir b ~¥+ Savchenko, M.K,

TITLE: Domain Structure of the Crystals of Ferrosilicon Upon the
Application of Elastic Stresses (Domennaya struktura kristal-
lov kremnistogo zheleza pri nalozhenii uprugikh napryazheniy)

PERIODICAL: Izv. vyssh, uchebn, zavedeniy, Fizika, 1958, Nr 1, pp 35-38

ABSTRACT: The results of observations are adduced on the domain struc-
ture (with the aid of Bitter's figures) of crystals of ferrosilicon
when they are stretched along a [110] direction. The results
of a similar earlier work (RZhKhim, 1955, Nr 2, abstract
31155) are confirmed and refined; in particular, besides the
two domain types I and II, two more, the so-called "drops'" and
""chains", we-e discovered. Observations on both the large
single crystals and on the fine-crystalline specimens show the
influence of the grain boundaries. It is also shown that upon
stretching free dispersion fields are present on the boundaries
of the crystals as the result of the reorganization of the domain R.0.
structure. Microphotos are included.

Card 1/1 1. Iron-gilicon erystals--Structural analysis 2. Iron-silicon crystals
--Stresses
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SOV/]37-58-9-!9768
Translation from: Referativnyy zhurnal, Metallurg‘ya, 1958, Nr9,p 236 (USSR)

AUTHORS:M&chcnko, M.K.

TITLE: On Prismatic Interlockin

PERIODICAL: Izv. vyssh. uchebn. zavedeniy. Fizika, 1958, Nr I, pp 39-4)

ABSTRACT: The change in the Structure of the domains of the interlock-
ing type in ferrosilicon crystals (4% Si) was investigated by the

theory of regions of Spontaneous magnetization. Interlocking
ranges were likewise discovered not only on the borders of the
crystals but also within them.

R.O.

1. Iron-silicon crystals--Structural analysis 2, Iron-silicon erystals
-=~Theory

Card 1/1

CIA-RDP86-00513R000722610016-6"

APPROVED FOR RELEASE: 09/17/2001



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722610016-6

*—

l{pNSKIL_E._[.; SAVCHENED, M,X,
Bffact of pressure on domain
struct
¥ys. ucheb. sav,.; fis, no.3:1h1-1“§rg';g?r 1nCIusio?;iR:‘Ii'9)

1 Kraunoyarskiy redinstitut,
(Metal crystals) (Crystal lattices)

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722610016-6"



CIA-RDP86-00513R000722610016-6

"APPROVED FOR RELEASE: 09/17/2001

. SOV/139-58-4-24/3O

AUTHORS ; Kirenskiy, L. V. and Rodichev, G. M,

TITLE: Inveatigation 1lloys of Nickel with S8ilicon of the
Law of Approach to Baturation (Issledovaniye zakona

priblizheniya k nasyshcheniyu na splavakh nikelya g
kremniyen)

PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Fizika,
1958, Nr 4, pp 144-15 (USSR)

ABSTRACT: The behaviour of polycryatalline ferromagnetics in
strong fieldg has been the subject of numerous
eéxperimental angd theoretica) investigationg (Refs 1-15)

88 a result of which the law of approach to saturation
has been formulated thus:

[ ] [ ] b [ ]
I=1 1-&-;‘;-;9‘3->+Ip, (1)

A
A = X 2
F+?+?+ (2)
Cardl/e
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: 50V/129-58-4_24 0
Investigation on Alloys of Nickel with S8ilicon of/ tBhge sLaw of /3

Approach to 8aturation

where i is the magnetisation of the ferromagnetic in
& magnetic field of the potential H;

spontaneous magnetisation;

— magnetisation causged by the paraprocess,
- differential susceptibility;
= Busceptibility of the paraprocess;

N, - .
,J.UH )

o]

yb,c and A,B,C - coefficients dependent on the
magnetic constants of the ferromagnetics
and also on the internal and external
stress and the non-magnetic inclusions,

Most of the published work on investigating the law
of approach to saturation has been carried out on pure
ferromagnetic materials and the authors of this paper

Card2/6
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S0V/139-58-4-24/30
Investigation on Alloys of Nickel with Silicon of the Law of
Approach to Saturation

considered it of interest to investigate this law on
alloys, choosing for this purpose alloys of nickel
with sllicon. The dependence is investigated of the
coefficients in the law of approach to saturation on
the silicon content and also the dependence of the
susceptibility of the paraprocess on the magnetising
field, 8ince alloys of nickel with silicon have a

low Curie point, it can be anticipated that in these
the paraprocess will be very pronounced and, therefore,
it can be investigated in relatively weak fields.
According to the theory of Holstein and Primakoff (Ref 7),
the dependence on the field of the susceptibility of
the paraprocess can be expressed by the relation:

1y
’)(p = p/E 2
This dependence was experimentally detected only by
Card 3/6
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S0V/139-58-4-24/30
Investigation on Alloys of Nickel with 8ilicon of the Law of
Approach to Saturation

Parfenov (Ref 15); other investigators were unable to
detect this dependence since in their investigations
the range of the applied fields was not large enough.
The authors of this paper investigated the dependence
on the field of the differential susceptibility X
using a test rig which is described by the authors
in another paper (Ref 16). 17 to 18 cm long,

1 mm dia. specimens containing 4, 3 and 0.5 81

and also of 0.4 mm dia., containing 2% Si zwere tested
at 22°C. In Fig.l the dependence of A H” on H

is graphed for non-annealed specimens containing

0.5, 3 and 4% 8i. In Fig.2 the same dependence is
graphed for equal but annealed specimens. In Fig.3

the dependence is graphed of ‘X_HB/Z on H for annealed
specimens containing 3 and 4% S8i. In Pig. 4 the

dependence of X on H-l/a is graphed for annealed
specimens containing 4% Si. Other determined relations
Card4/6
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. SOV/139-58-4-24/30
Investigation on Alloys of Nickel with Silicon of the Law of
Approach to Saturation

are graphed in Figs, 5-8. The following conclusions are
arrived at: for the investigated Ni-Si alloys the
applicability of the law of approach to saturation is
shifted towards the range of weaker fields and this

enabled investigation on these alloys of the susceptibility
of the parggrocess. Tt was found that the susceptibility

of the par rocesg can be expressed by the equation:
172
X =p/H

being a constant, The determined dependence of the
coefficient p on the 8i content enabled determining
the value of this coefficient for pure nickel by extra-
polation. The thus determined value of the coefficient p
is near to its theoretical value calculated by means of
the theory of Holstein and Primakoff and,as regards its
order of magnitude,it is in agreement with the results
obtained by Parfenov (Ref 15). Measurements on specimens
containing 4% Si have shown that the expression for the
differential susceptibility for such specimens contains a

Card5/6 term r which is independent of the field. The
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. S0V/139-58-4~244£30
Investigation on Alloys of Nickel with Bilicon of the Law of
Approach to Saturation

coefficients A, B and C and also the anisotropy constant
K, decrease with increasing 8i content whereby the
d%crease is rapid at first and slows down later.

There are 8 figures and 18 references, 1l of which are

Soviet, 6 English, 1 German,

ASSOCIATION: Krasnoyarskiy pedinstitut (Krasnoyarsk Pedagogic
Instituteg

SUBRMITTED: February 10, 1958
Card 6/6
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. LI/135-58~5-6/35
AUTHORS:Ki?ensggyh_lhmyiﬁand Rodichev, G. M,

TPITLE: Investigation of an Approximate (Magnetic) Saturation Law for
Small Diameter Nickel Sample (Issledovaniye zakona pribli-
zheniya k nasyshcheniyu na nikelevom obraztse malogo diametra)

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, fizika, 1958, Nr 5,
pp 27-34 (USSR)

ABSTRAGCT: Numerous theories have been proposed to account for the ob-
gerved fact that the intensity of magnetization in ferro-
magnetics saturates to a constant value no matter how much
the applied magnetizing field is increased beyond the value
required to induce this saturation. The saturation formulae
have the general form:

I-AIB*-’)(H

where I 1is the intensity of magnetization corresponding to

an applied field H |, Ie is the intensity of spontansous

waguobizubion for zero applied field, and A , X are co-
efficients which depend in a somewhat complicated way on H .
The expressions fgr A , X are usually given as series
expansions in H~ and the various theories differ in the
values they assign to the coefficients and constant terms in
Card 1/3 these expansions. Depending on the model assumed, these
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_ SOV 159-1,8-5-6/55

Investigation of an Approximate (Magnetic) Saturation Law for Small
Diameter Nickel Sample

_at @ 3 . A o cq X .
QIB x 107 ; and by expanding the susceptibility as:
p A B C
W, a + * =%+ .
PR TB TR X

It is shown that the last two terms on the right can in fact
be replaced for practical purposes by a single term p/HE
In this simplified formula for XX the following (room tem-

perature) values are assigned to the numerical coefficients:
A = 1.197 x 10%; B = 6.614 x 105, p = 0.01

The paper contains 4 figures and 23 references, 12 of whieh
are Soviet, 5 German, S English and 1 French,
ASSOCIATION: Krasnoyarskiy pedinstitut

(Krasnoyarsk Teaching Institute)
SURMTITTRED . ¥ehruary 10, 1958,
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- S0V/139-58-5~10/35
AUTHORS:gifgggg;x,,L.~v.,MVlaaov, A. Ya. and Vtyurin, N, I.

PITLE! “Magnetostriction Hysteresis in Rotating Magnetic Fields
(Gisterezis magnitostriktsii v vrashchayushchikhsya magnitnykh

polyakh)
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, fizika, 1958,
Nr 5, pp 52-54% (USSR)

ABSTRACT:: The paper reports experimental investigation of the rotat-
jonal magnetostriction hysteresis, Measuroments were made
on a rolled polycrystalline nickel disc 1,02 mm thick and
14.20 mm dia. The degree of the rolling reduction of the
disc was 54,7%. _The disc was subjected to a 3-hour annealing
in vacuo at 1000°C and subsequent slcw cooling in a magneti-
cally screened enclosure. Magnetostrictional changes in
dimensions of the sample were measured with a wire probe,
glued to the sample in the direction of rolling. Both the
rotational magnetostriction hysteresis and the rotational
magnetization hysteresis losses were measured. Mechanical
moments acting on the sample placed in a magnetic field were
measured by means of a torque magnetometer whose sensitivity

Card 1/3
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SO LA on=5-10/%Y

Magnetostriction Hysteresis in Rotating Magnotic Fields

was 4 oersted/mm., Themagnetic field was produced by means of
an electromagnet which rotated with respect to the sample
from O to 360° both in forward and reverse directions, The
changes in mechanical moments in magnetostriction were re-
corded on a photographic film in a cylindrical camera which
could rotate together with the electromagnet. Special atten-
tion was paid to a removal of the possible effect of free-
play between the coupled motions of the electrogagnet and the
recording camera. Measurements were made at 20 C in fields
from 100 - 4850 cersted. Fig.l shows a recording of the
curves representing the change in mechanical moments (A), and
magnetostriction (B) of nickel both in forward and reverse
rotation of a 4850 oersted magnetic field, The magnetization
hysteresis losses were calculated from the areas between the
curves representing moments. The results (Fig.2) show that
the magnetization hysteresis losses increase with increase
of the external magnetic field up to 1500 oersted. Between
1500 and 30000ersted the losses decrease with increase of the
magnetic field and above 3000 oersted they start increasing
again. Magnetograme shownin Fig.l indicate that in addition
to the rotational magnetization hysteresis there is also a
card 2/3 rotational magnetostriction hysteresis (curves B). Both the
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50V/139-58-5-10/35
Magnetostriction Hysteresis in Rotating Magnetic Fields

magnetostricticn itself (curve 1 in Fig.3) and the maximum
rotational magnetostriction hysteresis (curve 2 in Fig.3)
increase rapidly with the magnetic field strength for fields
frem O to 1000 ocersted. Above 1000 cersted both curves of
Fig.3 approach saturation values. There are 3 figures and
& Soviet references,

ASSOCIATION: Institut fiziki Sib,otdeleniya AN SSSR, Krasnoyarskiy
pedagogicheskiy institut (Physics Institute, Siberian Division
of the Academy of Sciences, USSR; Krasnoyarsk Pedagogical
Institute)

SUBMITTED: March 20, 1958.
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AUTHOR1 Kuznetsov, V.Ye. S0Y-26-58-11/9/49
" TITLE: Investigations of the Magnetic Structure of Ferromagnetics

(1scledovaniya magnitnoy struktury ferromagnatikov). An All-
Union Conference in Krasnoyarsk (vsesoyuznoye soveshchaniye
v Krasnoyarske).

PERIODICAL:  Priroda, 1958, Nr 11, pp 53-55 (USSR)

ABSTRACT: In June 1958 an All-Union meeting on the magnetic structure
of ferromagnetics was convoked by the Institut fiziki
AN SSSR (Institute of Physics of the AS USSR) end the Kozis-
siya po magnetizmu Otdelslya fiziko-matematicheskikh nauk
AN SSSR (Cemmission for Yagnetism of the Department of Phy-
aico-Mathematical Sciences of AS USSR) in Krasnoyarsk. The
meeting was attended by representatives of scientific insti-
tutions of many principal cities of the US5R. A total of
32 papers were read. Ya.S. Shur of the Institut fiziki me-
tallov AN SSSR (Institute of the Physics of Metals,
AS USSR) in Sverdlovsk summarized the magnetic structure of
ferromagnetics. G.V. Spivak of the Moskovskiy gosudarstven-
nyy universitet (Moscow Stnte University) told of present
and future electron-optical methods of study of the domain
structure of ferromagnetics. L.V. Kirenskiy and M.K. Sav-
cherko of the Institute of Physics of the AS USSR in Kras-
noyarsk presented new data on the spatial distribution of

Card 1/4 the domain structure in samples of transformer iron. A.IL.
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507-26-58-11-9/49
Investigations of the Magnetic Structure of Ferromagnetics

Sudovtsev and Ye.Ye. Semenenko of the Fiziko-technicheskiy
institut AN USSR (Physico-Technical Institute of AS UkrSSR)
in Khar'kov read a paper on the influence of the domain struc-
ture on the electrical conductivity of very pure iron. G.V.
Spivak, V.Ye. Yurasova and Ye.I. Shishkina of Moscow Univer-
sity presented an original method of exposure of magnetic
heterogeneity in metal. T.I. Prasova of the Verkh-Isetskiy
metallurgicheskiy zavod (Verkh-Isetakiy Metallurgical Plant)
told of experimental work carried out in cooperation with
V.V. Druzhinin on the application of the method of powder
patterns to the study of the magnetic properties of trans-
tmar 9teel. G.P. Dtyakov of loscow University spoke on the
carculation of the domain structure in the theorv of magne-
tization and magnetoatriction of monocrystals. L.V, Kirpen-
skiy and 1.P. Dzgtyerev of Krasnoyarsk read a paper on the
temperature dependence of the domain structure of crystals
of ferrosilicon. V.A. Zaykovg and Ya.S. Shur reported on
the results of a study of the influence of elastic stresses
on the magnetic structure of the crystals of ferrosilicon.
V.V. Veter of the Institute of FPhysics of the AS USSR in
Card 2/4 Krasnoyarsk reported on his original work conducted together
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S0V-26-58-11-9/49
Investigations of the Magnetic Structure of Ferromagnetics

with L.V. Kirenskiy on the determination of the width of the
domain boundary; the method had been susgested by 8.5, Krin-
chik. I.M. Puzey"of the Tsentral'nyy nauchno-issledovatel'-
skiy institut chernoy metallurgii, Moskva (Central Scientific
Research Institute of Iron vetallurgy, Moscow) communicated
the results of studies of the dynamics of the domain struc-
ture in a frequency range of up to sevoral mhz. A.I., Drokin,
D.A. Laptey, and R.P. Smolin (Krasnoyarsk) presented results
of their studies of the temperature magnetic hysteresis on
the points of the hyateresis loop. Wickel and iron-nickel
alloy samples had been studied for this purpose. 1.Ye.
Startseva and Ya.S. Shur read a study of the structure of
the residual magnetized ferromagnetic by aid of the method
of powder patterns, and the change of this structure under
the influence of a changing magnetic field. The papers of
L.V. Kirenskiy, A.I. Drokin and V.S. Cherkashin dealt with
the results of the influence of ultrasonic waves on the mag-
netic properties of ferromagnetics at various temperatures.
Card 3/4 Several papers were devoted to further investigations of the
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. 30V-26-58-11-9/49
Investigations of the Magnetic Structure of Ferromagnetics

Barkhausen effect, the concept of which has been consider-
ably extended by such Soviet researchers as R.V. Telesnin,
Ye.P. Dzaganiya, V.F. Ivlev and others. Several papers dealt
with transitional magnetic structure and temperature changes.
The Physical Institute of the AS USSR in Krasnoyarsk, in 1957
opened the Stolby Game Reservation. The construction site

of the Krasnoyarsk liydroelectric Power Station was visited

by the scientists,

1. Magnetostriction—-?roperties

card 4/4
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_aUTHORS3 __Kirenskiys—in—V., Savohenko, K. K., 30V/48-22-10-4/23
Rodichev, A. M.
TITLEs Dynamics of Pomain Structure in Crystals of Transformer

Sheet Iron Under the Influenace of Tensions (Dinamika
domennoy struktury Vv kristallakh transformatornoy stali pod
deystviyem napryazheniy)

PERIODICALs Izvestiya Akademii nsuk 9SSR, Seriya fizicheskaya, 1958,
Yol 22, Nr 10, pp 1181 - 1184 (UssSR)

ABSTRACT By means of the powder patterns by Akulov, Dekhtyar, and
Bitter (Ref 1) in the present paper the effect of elastic

atrain on the domain structure of the orystals of cold-
rolled transformer sheet iron (3,4% S5i) vas invaestigated.
1t was shown that the domain structure changes considerably
shen a strain is applied. The character of these changes
depends on the orientation of the stress. On the crystal
surface that coinoides with the plane (110) the powder
pattern has the form of parallel lines. Phese lines have
the direotion of the axis of the weak magnetization which is
next to the surface. This speaks for the fact that the

card 1/4 domain structure consists of plane-parallel layer domaine.
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_Dynamics of Domain Structure in Crystals of S0V/48-22-10-4/23
Transformer Sheet Iron Under the Influence of
Tensions

These layer domains are oriented in the direction of the
powder lines and are magnetized in the same direction. The
,blane-parallel layer domains never exhibit the same width
in one and the same sample. The application of the stress
to the sample compensates for the whols tension in the
sample and thus also for the domain structure. During
strain application sometimes a separation of the layer
domains into two halves can be observed. This separation
comes as & consequence of new boundaries, (Fig 1). It must
be mentionsd that the remagnetization of a number of domaine
is not caused by the dislocetion of the boundary but
apparently by a sudden inversion of whole domains. Terneions
that are directed along the axis (110) in the crystal
completely rebuild the original structure of the domains.

If the siress is sufficiently high two new types of figures
aprear (Pig 2). PFor reasons of comparison also finely
crystalline samples with & linear grain dimension of 1 -

1,5 mm were observed. A more or less simple law connecting

Card 2/4 the width and the magnitude of the stress could not be found.
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. Diﬁamioa of Domain Structure in Crystals of SOV/48-22-10-4/23
Transformer Sheet Iron Under the Influence of
Tensions

As was observed, the domain structure changes when the streas
is oriented along the direction of the complex magnetization
as well as when it is directed along the axis of the weak
magnetization. 1In orystals the surface of which coincides
with the plane (100) a change of the domain structure of the
closed type was observed when a strain was applied. Re-
productions of powder patterns show that the layered strusture
of the ferromagnetic domains must exhibit closed domains

for excluding the formation of free stray-fields. The
powder pattern method alone is not perfect and may be
applied more successfully if it is combined with another
method, In the present paper apart from observations of
povder patterns also the Barkhausen (Barkgauzen) jumps were
recorded. Figure 4 shows the results. There are 4 figures
and 2 references, 1 of which is Soviet.

Card 3/4

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722610016-6"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722610016-6

7(4), 24(3)
AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/’

s07/30-58-11-39/48
Kirenskiy, L. V., Doctor of Physical-Mathematical 3ciences

Magnetic Structure of Ferromagnetics (Magnitnaya struktura
ferromagnetikov) All-Union Conference in Krasnoyarsk {Vsesoyuz-
noye goveshchaniye v Krasnoyarske)

‘f

}9

Vestnik Akademii nauk SSSR, 1958,ANr 11, pp 122-124 (USSR)

In accordance with the plan of the Nauchnyy sovet po problemanm
magnetizma Akademii nauk SSSR (Scientific Council for Problems
of Magnetism of the AS USSR) the Institut fiziki Sibirskcgo
otdeleniya Akademii nauk SSSR (Institute of Physics of the
Siberian Branch of the AS USSR) held this conference from June
10 to 15. About 100 scientists from more than 20 scientific
institutions and universities %ook part in this conference.
More than 30 reports were given and discusseé, dealing with
the study of the blast-furnace structure of ferromagnetics, of
the Barkhaugen effect and various irreversitle processes in
ferromagnetics. Moreover, reports were given by: Ya. S. Shur
on the Discovery of the Elaztic Magnetic Eyasteresis of Blast-
Furnace Structure, V. V. Druzhinir, 7. I. Prasova on the De-
pendence of the Technical Properties of Magnetic Steels on
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SOV/20-58-1 13‘9/.” ,

Magnetic Structure of Ferromagnetics, All Urion Confererce ir KErzancyarak

Their Blast-Furnace Structure. G. V. Spivak and his collabo-
rators on very premising electronic-optical metheods of in-
vestigating the blast-furnace structure of ferromagnetica,

R. V. Telesnin, Ye. p. Dzagariya on research conducted con-
cerning the retarded Junps in magnetization depending cn the
conditions of heat treatment, elastic tensions, nature of
change in the nagnetic field and sther factora. I. ¥. uzay on
results of research concerning the dynamics of blast-furnace
structure in a frequency range up +o a few megacycles,

+ 1. Sudovtsev, Ye. Ye. Semenenko on the question of the in-
fluence of blast-furnace structure on the electric conductivity
of very pure iron at loy temperaturca. G, S. Krinchik on the
structure of the blast-furrace bourdary (demennaya granitsa)
and the dynamic properties of farrcmagnetics., G. P. D'yakov on
the place held by blast-furnace structure in the theory of
magnetization and magnetostriction of neno-crystals. The
participants in the conference visited the laboratories of the
Institut fiziki (Institute of Physics), the National Park of
"Stolby" and the Krasnoyarskaya GES under ceastruction,

Card 2/‘

CIA-RDP86-00513R000722610016-6"

APPROVED FOR RELEASE: 09/17/2001



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722610016-6

. 24(6), 24(5) .
AUTHORS: Kirenskiy, L. V., Degtyarev, I. F. SOV/50-35-3-4/1.

TITLE: 'fm—TEE'E;;;;;;ture Stability of the Dcmain Structure

in Iron Silicate Crystals (0 temporeturnoy ustoychivesti
donennoy struktury v kriatalinkh kremnistogo zheleza)

PRRIODICAL: Zhurral eksperimental'noy 1 teoreticheckoy fiziki, 1958,
Yol 35, Nr 3, pp 584 - 58€ (rsce)

ABSTRACT: In the present paper the authors gpeak about the
investigations of 3% iren silicate witnin the ranse of
temperature of 20-700°C by means of the meridian
magnetooptical nuclear effcct, Fipgure 1 is a
gchematical representution of th» nrrangesant used
for the illustration of the domain stracture by means
of the meridisn effect. Figure 2 shows a scheme of the
entire experimertal device. An iron silicate monocrystal
shaped in form of a small plate having the measuremerts
25.4.0,3 mn3 in the (110) pline was investirsted. The
pample was tempered under a pressure of 103 torr at a

Card 1/} temperature of abtout 13009C for taree hours. The
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On the Tenperaturoe St=tility of the Domuir
Iror Silicate Cryastals

1n0rtiuless experinmentel arranceont mnde 2t
postible to carry out corr:ct investi-.tiore len

the case of rapid variations of the meciabio FioTd 0 e,
elastic tensiong, purticularly becnuge tre aotlend

arrangencent was guch that both photosrophic-
cinematographic pictures -ould bo tu o, Fipure o
shows the photoreproductions of various Jdomain
structures observed (normal, without magretie f

. 2y
field)

at 20, 100, 200, 300, 400, %00, 680 and T00e, Fioure 3
shows the variaticn of the domain structure s
presence of a field, viz. for H=0, H=15 Qe H=z*
and H=60 QOe. The results obtnined show thot for ¢o.-o
(110) plane the dom:in strueture ia very atoile

the temperature interval investiguted. Thore agrc 4
figures and 7 referencesa, 3 of whioh are Soviet,
ASSOCIATION: Inotitut fiziki Sibirskcgo otdeleniya Avade-ij cooal 3G3n

(Physics Institute of the Siberian Deparimunt 52 the
Academy of Sciences US3R)
Card 2/3
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24(3) ' $07/5%-35-3-55 /61
AUTIORS ¢ . Kirenskiy, L, Vey Veter, v, v,
5I?LE: The Variation of the Breadth of the Boundary Layer in Fer o=

Jdgnetics by Means of the Magneto-Optical Kerr-Effect
(Izmeneniye shiriny franiclknogo 3loyu v ferromimnetikakh
8 pomoghch'yy mngnetoop&icheskogo effokta Kerra)

PERIODICAL: Zhurnal eksperimental'noy i teoretichenkoy fiziki, 195a,
Vol 35, Nr 3, pp 813-815 (ussr)

ATBSTRACT: In the present raper the methoqd developed by Krinehik (Ref 2)
is, in krinciple, employed, which ig based upon the applicuy-
tion of the polar hagneto—optical Kerc-effect, Thia pernmits
direct easurement of the breadth of ti.e boundary layer. It
is posnible 1o show that for the rmean valye of the normal
conmponent of the hagnetization ofr the boundary layer the
expresaion 2J0/n applies, where Jﬂ denoten the saturation-

magnetization of the ferromagnetic donuin, The variation of
the light current on g4 houndary layer ag g result of the ro-
tation of the polarization pPlane and the variation of the
light current in the investipateq rart of tue ferromagnetic
Card 1/3 donain were measured by meang of the rhotoelectronic multy.
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507/56-35-3-55 /61
The Variation or the Breadth of the Boundar;f layer ip Ferronugneticg by
Means of the Magnotb«—Optical Kerrepfrect

plier FEU _ g The direct Proportionaljt,y betwe:n the
quantitioy leady to the relatiop AP /ad . 1d/s', iere ad
denoteg the variation or the ligznt flux eranating fron e
boundnry layer, Ady - the variztion or the 14.nt flux enanating
fron the inveutigatad part of the nam;le (which wag norsally
Marmetizey up to the valye of 2.s Ty 1 - tle lensth of the

boundary layer, d - the breath of the boundury luyer, st .

the arey of the inVeatigated part of the sanple, Thus, 4 14
determineq by Conpariaon of the 1{-ht fluxes ang curface araegy,
The breadth of the boundary layer wag letermineg for mono-
Orystals of irep silicide (3 % Si), Reneateq Reaaurenenty
reaulted ip the valya 0,8 4 for thisg breadty, There gre 4
referencea, 3 of which are Soviet,

ASSOCIATION: Sibirnkoye otdeleniye Akadeni 1 naux S5S8SR (Siverign Department
of the Academy of Sciences, USSR)'Inntitnt fiziki (Institutc
of Phygsicg) /

SUBMITTED . July 11, 195g
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KIRDNSKIY, L.V.; DMIN. A-In: mv. DOA.
ans R -

Bffect of conm
pregsion on the magnatic hystar
under fluctuat ing temporatura, Ilv.Sib.:’trd.ANGgé;Ho{n:i;;':;ilb

159,
(MIBA 12:7)

1. Inatitut fexiicy Sibir
skogo otd
(Hystorssis) (chkef) slentye A¥ ssse,
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24,7000
RSP -1%/36
AUTHORGS: Kirenakly, Lo Vo Psetety i, e e
TITLE: pomain Fows }t\Zh:rromﬂrluﬂ,i'i‘ryﬂLzJ::
PERIODICAL: Kreistallopratiiye, Py, Vot v, it fOL-TOY
(USSR)
ABSTRACT: Having olted 2ome tnterpretation ponn!hilihlcﬂ on

the basls of crxintling vheoretical models, the
authora note that the tfowrms end Alaposiiions of
rerromapnetie domatus tnore | cpentalnoare more
complicuted thin 1o Lheorotl odein, hut no
meany are avollable to coseeve shom 1n the inte-
rior parts of cprystals directiy.  they obzerved
domaln Lound:prien simut bancous by on {he oppoolte
gides of upecimens by w set ob 1,510 Leunllopraphlc
microscopes sec (Fie . 1), in ordev to see whether or
or not the domnin Wwalls completaely penetrate the

gpecimens, fhe cheebn o o Lonnetormer steel,
30-h0 mm Jove, £ qm wile and mad .4 mm thlck, were
card 1/4 electropol ished aund vicuwun aonenled ot 1,000° to
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SOY/1G-4-5-15/36

Domain Formg in Fervrvomapuetlc Cryutals

e - ) ‘e
SC o, M .
Lot S

JUSIR -":J -.-.E..» - -

-

sample

Fopt.

1,100° ¢ for % he. Then, tne ovonols with (110)
planes puorillel to Lhe sheet surioo were cub
along ZOOL_/ The domidn bounsintrles on the on-
poslte uides of cvystal:s, c:#m:ciﬂl;." ot thoae '
whose (10()) nlanes colueldes with the sheet surface,
proved to h.'l'v'(.’ entlenly «(different 1»::1.1-'}1‘{1'::. Ob -
viously, the domiduvn, oxvoscd oLoone cuprtace, do
not extend to the onpocite w2, but ond

Card 2/4 somewhere within thw sheet . Electronoiichling thie
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Domatin Form: 1u Ferrvomspnotic ceyoio] i".

aheets and obsteryines Liee rons Lo poninepee i
Lime., one obLuoryvedt that the sl whilodnecoos
readuad by roopied Lo L B I DT toe oy,
Al owhyelr She s bn s e R oS \i"
Leegne Ldent oo oy s s D e i s
on Lhie surleor or o et oay [EERRRTCATEES S SO R N
0.5 Lo O pmen, il b o e ; )
v plaby, tat oo b i Sy th‘v . ;?:n— ‘
prchicdri, ebo. Fxoort Uor o o oo, an.uxuer%m;nts
conflrmed L Ltosor, crorote by 70 DL hpnaniam nnd
B, ¥, Hewrabh, Lhet vhe dowcdeowaiic fo bne ceyntals,
ortented with (170} poraliel o the St osarthice, are
tnel tned undoer 409 Lo tha cae T nosmid, oo are

i toa ! ST TSI

oblligue Lo L pigneriysnilon T
l , Leecnen parallel

to the sheeb napiaed, et L 0
to the sheel surface Luen bhe 10w 5 oaloser Lo

. This
turn coutd be determined - 1o Lhe chunie of
the displacement. ot o tomidn o Loy velative Lo 1ts
position on Lhe othuer ocurioo '.'f\:‘ionx::"a,.c-n::lon X
stpessaes. L1 domnsius pepetrnc e thir cheet, @ uniform

the surfuace normnl Ol evan i
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Domain Formis 1in Feprcomiypneble Tryastols

magnoticatlion con booaoconn e

flelda. I domalns o withla Shoe e
mapnetleation 1oomore o
domaing . Theen ave 500 oy

Soviev; L UL ., oo .

G, D Grabaan s oL WL Thraet g L
(1957).

ASSOCIATION: Krasnoyorsi Tootitate or fhvat- of the glberisng
Branch of Lhe feodemy off Jelenen o8 o bS;
(Krasonoyarskly incilitat Ulolct Dinlreaoso ot
lenlya, AN SUSR)

SUBMITTED: March 33, 17#:3
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85755
8/112/60,/000/018,/002,/00+
2'/,7900 (/03(,//)/5/) //éo) A005/A001 8

Translation from: Referativnyy zhurnal, Zlektrotekhnika, 1960 K., 1§, ;. %,
# 5.98%9

AUTHORS : Kirenskiy, L.,V,, Drokin, A,I,, Cherkashin, V.S,
TITLE: On the Effect of Ultrasound on the Magnetic Properties of PFerro-
_magnetics

PERIODICAL: V sb,: Primeneniye ul'traakust, k issled. veshchestva, No, 9,
Moscow, 1959, pp. I31-137

TEXT . Results are presented from an investigation of the ultrasound effect
on the hysteresis loop of a nickel specimen in weak magnetic fields and at various
temperatures, The measurement of the intensity of magnetization of the specimen
was carried out on the vertical astatio magnetometer. A considerable increase in
the intensity of magnetization was detected owing to the sonic irradiation of the
specimen; the growth decreased with increasing temperature (vanishing at about

Card 1/2
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8/112/69/000,/018,/003 /005
A005,/A001

On the Effect of Ultrasound on the Magnetic Properties of Ferromagnetics
300°C) and was retained after finishing the sonic irradiation procesa, The mag-

netic permeability of the apecimen increased, t00. The results obtalned are ex-
pounded, - There are 12 references,

ASSOCIATION: Krasnoyarsk, ped. int,in-t f1ziki AN SSSR (Frasnoyarsk Pedagogic

Inst*.it:ut‘.;ag,L Institute of Physics of the Academy of Sclencea USSR):L
M.G.SQ

Translator's note: This is thefull translaticn of the criginal Rusaian abstract.
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sov/56-37-3-5/62
M. Koo Dpegtyarev, 1. F.

24(3)
AUTHORS: Kirenski L. Ve gavchenko,
T1TLE: On magnctization pProcesses in Ferromagnetic gubstances
PERIODICALY Zhurnal eksperimental'noy i teoreticheakoy fiziki, 1959,
Yol 37, Nr 3(9)y PP 16 - 619 (USSR)
ABSTRACT 1t was the aim of the preaent paper axperimentnlly to in-~
of the domain gtructure during magneti-
als with 8

vestigate the dynamics
the authors worked with silicon jron oryst
tent of 3% the ganples had the shape of plates
the thickness of the
jess. The gurface of the gamples coin-
1y with the (110) plane the longitudinal
The ssmples were

cided exaotly OT near
side of the plates with the [001 -direction.
1000°C for 273 hours, @ ver which they
ectropoliehed.

furnace and el
are in the pagnetic field in

investigated by the —etnhod of powder
meridional zagnetc_optic Kerr
raphic observation the samples

de layeri py weans of %he

card /3
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1 (3)
LTHORDS zirenski¥y L. V., VeteT, Y. ¥ GOV e T
TIPLE the Measurement of the syath of the Moundild Tan.lt
+he Domanins in Ferronnineti.® (1zmerenis® A qwiny £
s1oyn nezhdu domenami Vv ferromagnotiaﬂ*h:
vom i.opo 320~

naoklndy pksdemii nauk 5

2SRICDICAL:
(553R)

r deals xith the doterminaticn of 4h» wi2h
1ayer (by merns® of the mngncto—optical
jmities in nonoerysials o7
rprlying gur’”

R T
JoR o RN

s agPRACT The prcsent pADPY
of the poundary
Kore of fact) of 180-degree prox
carrosiileon of 3 4 5. Pirat, the th~ Ty un
nensurcmentﬁ is aiscugsed in short, TRC authord shen
the 1nstrumunts ysed for thest measurements: 1) She
~icroscope uBI-6 with"polaroiis" and " special expancibln”
51it which is placed in the plane of the field dinpnrasn.
2) The photoelectronic multiplier FEU-17 (shielded in ©
special manner from the externnl aagnetic ficld), a#hich

consists of a condenser
of n compensnting 4v“fem;§7hc pulse-spectroecopc 31-1

which 18 the mnin meal - o4 of the instrazent.
Card 1/ acheae of the jnatrun T Cown in n figurse Lnotass
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sov/zo-1za-2-1e/59

24(3)
.Kirenskiy, L. Vey savchenko, X. K., DeglyareV, 1. P.

AUTHORS:

TITLE: On Industrial Hagnetization of Ferromagnetics

poklady Akademil nauk S53R, 1959, Vol 128, Nr 2, PP 288-290

PERICDICAL:
(ussR)
ncepts, 1nduatria1 magnetization roncists

jn a shift of the voundaries botween the domains and rots-
jon 4in the domain gtructure,

tion. Investigations o
however, showed that the process of magnetization pzually can-
not be described only by translation and rotation. Besides

these two processes, an 8 was frequently found
which may be reduced to the re-formation of the domain atruc-
gure. Rotation completes jpndustriel magnetization, and the
poundaries are shifted vefore re-formation of the domain struc-
ture. In this article the aut ort on the above re-forma-
tion. Experiments were made bY means of iron crystels with a8
ailicon content of 3%. The samples bad a dismeter of 20 md and
a thickness of 0.3 mm and leBs. The surface of the samplen
agreed with the cryatallonraphicul plane (110). They were on-
Card 1/3 nealed in vacuum for two of three hours, then slowly cooled

ABSTRACT: According to modern €O
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oersteds,
clearly

creageé
of the nevw atructure.
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On Industrial Magnetization of Perromagnetics 507/20-128—2-18/59

more complicnted, {,e. in the direction [110]. In this case,
practicnlly no shift is rgcorded. At field strengths of up to
90 ocersteds, the domain structure practically does not vary. At
further increase in the field otrength (6.8 from 90 to 200
cerstnds), the structure changeo to produce @ new xind of do-
muir in the form of intermittent astrijes. 5ti{11 further in-
creasa of rield strength results in a gubdivision of the domains,
and the pattern apsumes the shape of curved stripes in the main
direction along the axis [116]. At decreasing field strength,
the process daevelops ... the other way round. Mugnetization by
re-formation of the domain 8t ucture proceeds the more strongly
the nearer - ihe angle to 90 between the directions of the
1ight axis and the magne tizing field. 'There are 2 figures snd

4 Soviet references.

ASSOCIATION: Institut fiziki Sibirskogo otdeleniya Akademii nauk SSSR
(Physics Institute of the Siberian Branch of the Academy of

Sciences, USSR)

PRESENTED: May 22, 1959, by A. V. Shubnikov, Academician
SUBMITTED: May 14, 1999
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PHASE I BOOK EXPLOITATION S0V/5526

Vasesoyuznoye soveshchaniye po magnitnoy strukture ferromagnetikov,
Krasnoyarsk, 1958.

Magnitnaya struktura rerromagnetikov; materialy Vsesoyuznogo

goveshchaniya, 10 - 16 iyunya 1953 Bes Krasnoyarsk (Magnetic

Structure of Ferromagnetic Substances; Materials of the All-Union
Conference on the Magnetic Structure of Ferromagnetic Substances,
Held in Krasnoyarsk 0 - 16 June, 1958) Novosibirsk, 1zd-vo
Sibirskogo otd. AN S3SR, 1960. 2u9 p. Errata 8llp inserted.
1,500 coples printed.

Sponsoring Agency: Akademiya nauk gSSR. Institut £iziki Sibirskogo
ggggleniya. Komisslya PO magnetizmu pri Institute fiziki metallov

Resp. Ed.: L., V. Kirenskiy, Doctor of Physical and Mathematical
Sciences; Ed.: R, L. Dudnik; Tech. Ed.: A. F. Mazurova.

PURPOSE: This collection of articles 1s intended for researchers 1n
ferromagnetism and for metal scientists.
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Magnetic Structure (Cont.) S0V/5526

COVERAGE: The collection contains 38 scientific articles presented

at the All-Unlon Conference on the Magnetic Structure of Ferro-

magnetic Substances, held in Krasnoyarsk in June 1958. The ma-~
terial contains data on the magnetic structure of ferromagnetlc
materials and on the dynamics of the structure in relation to
magnetlioc f1eld changes, elastic stresses, and temperature. Ac-~
cording to the Foreword the study of ferromagnetic materials had
a successful beginning in the Soviet Union in the 1930's, was
subsequently discontinued for many years, and was resumed 1n the
1950's. No personalities are mentioned. References accompany
individual articles.

TABLE OF CONTENTS:
Foreword 3
Shur, Ya. S. {Institut fiziki metallov AN SSSR - Institute of

Physics of Metals, AS USSR, Sverdlovek]. On the Magnetic
Structure of Ferromagnetic Substances

N
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Magnetic Structure (Cont.) S0V /5526

D'yakov, @, P, [Fizicheskiy fakul'tet MGU - Physics De-
partment of the Moscow State University]. Accounting for
the Domain Structure in the Calculation of Magnetostriction

Kirenskiy, L. V., and M, K, Savchenko [Institut fiziki

SO AN SSSR - Institute of Physics, Siberian Branch AS
USSR, Krasnoyarsk]. On the Spatial Distribution of the
Domain Structure in Ferromagnetic Substances

Druzhinin, V. V., and T, I. Prasova [Verkh-Isetskiy

metallurgicheskiy zavod - Verkh-Isetskly Metallurgical
Plant]. On the Application of the Powder-Figure Method
go the Study of the Magnetic Properties of Transformer
teel

Kirenskly, L. V., and I. F, Degtyarev [Institute of

sics, #rian Branch AS USSR, Krasnoyarsk]. Tem-
perature Dependence of the Domain Structure in Crys-
tals of Iron Silicide
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Magnetic Structure (Cont.) 80v/5526

Kirenskiy, L, V,, and V, V, Veter (Institute of Physics,
STberian Dranch AS USSR, Krasnoyarsk]. Measuring the
Width of the Boundary Layer Eetween Domains in Ferro-
magnetic Substances

Startseva, I. Ye., and Ya., S. Shur [Institute of Physics
of Metals AS USSR, Sverdlovsk]. Magnetic Structure of a
Ferromagnetic Material of Residual Magnetization and Its
Change Under the Effect of a Variable Magnetic Fleld

skl L es N. I, Sudakov, and L, I, Slobodskoy

Kirenskiy, L, V

[Institut fiziki SO AN SSSR, pedagogicheskiy institut -
Institute of Physics, Siberian Branch AS USSR, Teachers
Institute, Krasnoyarsk). Temperature Dependence of
Hysteresis Losses in Rotating Magnetic Fields in Iron
Silicide Crystals

Sudovtsov, A, I.,, and Ye. Ye, Semenenko ([Fiziko-
tekhnicheskly in-t AN UkrSSR - Physicotechnical Institute
AS UkrSSR, Khar'kovl. Effect of Domain Structure on the
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Observation of the Domain Structure and the Barkhsu<«n
Effect

Fodichev, A, M., and M, K. Savchenko [Institute of Physics,
Siberian Branch AS USSR, Krasnoyarsk]. Mechanical Barkhausen
Effect in Monocrystals of Transformer Steel

Puzey, I. M., V. M, Lutoshkin, andi A, I, Rad’kov

[ TeNIIChERMET - Central Scientific Research Institute
of Ferrous Metallurgy). Study of the Dynamics of the
Domain Structure in an Ultrasonic Fileld

Kirenskiy, L. V., A. I. Drokin, and V. S. Cherkashin
InstItute of Physics, Siberian Branch AS USSR, Teachers
Institute, Krasnoyarsk]. Effect of Ultrasound on Mag-

netic Properties of Ferromagnetic Substances at Various
Temperatures

Cherkashin, V. S. [Institute of Physics, Siberian Branch
AS USSR, Krasnoyarsk]. Effect of Rapidly Changing Stresses
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Magneti: Structure (Cont.) S0V/5526
of a Hysteresis Loop

Kirenskiy, L, V., A. I, Drokin, and D, A, Laptey [Institute
“of Physics, Siberian Branch AS USSR, Krasnoyarsk]. Effect of
Elastic and Plastic Deformations on the Magnitude of Thermo-
magnetic Hysteresis

Margolin, S, D,, and I. G, Fakidov [Institute of Physics of
Metals AS USSR, Sverdlovsk], Magnetic Studies of Alloys of
the Mangansse - Germanium System

Kirsnskiy, L, V,, and B, P, Khromov [Institute of Physics,
S1bsrian ﬁranch A3 USSR, Krasnoyarsk]. Study of the Approach-~
to-Saturation Law on Monocrystals of Iron Silicide

D'yakov, G, P, [Physics Department of the Moscow Stata
Universityl. Current State of the Problem Concerning the
Study of Parity Effects in the Approach-to-Saturation
Region
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5/196/61/000/010/002/037
E194/E155

AUTHORS 1 Kirsnskiy, L.V., and Savchenko, M.K.

TITLE: The spatial distribution of domain structures in
ferro-magnetics

PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika,
no.lo, 1961, 2, abstract 10B 5. (Symposium "The
magnetic structure of ferromagnetics", Novosibirsk,
Siberian Division AS USSR, 1960, 25-28)

TEXT: In real ferromagnetics the crystals of the domain
structure do not form plane-parallel layers throughout the entire
thickness of the crystal. 1In laminar crystals whose main surface
coincides with the plane (110), the domain structure consists of
parallel layers directed along the axis (001) but they do not
penetrate throughout the crystal thickness, On the opposite side
of the laminae the powder figures are usually different, In
laminar crystals whose main surface coincides with the plane
(100), the domain structure consists of layers directed along

one of the axes of magnetisation. This layer does not usually
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E194/E155

penetrate through the thickness of the crystal and layers on
opposite sides of the crystal may be perpendicular to one i
another., As the crystal thickness is reduced its structure -
alters. At a thickness of about 80 microns the domain structure
layer penetrates the entire thickness of the crystal and the
boundary layers are normal to the crystal surface fron one
surface to the other,
5 literature references.
ASSOCIATION: In-t fiziki Sibirskogo otdeleniya AN 55SH,

Krasnoyarsk

(Physics Institute of the Siberian Department,

AS USSR, Krasnoyarsk)

The spatial distribution of domain..

{Abstractor'a note: Complete translation.}
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Hysteresis loss as a func
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S

32228

s/196/61/000/011/oo7/042
E194/E155

N.I., and Sloboiskoy, L.I1.

tion of temperature in

rotating magnetic fields in crystals of silicon iron

PERIODICAL: Referativnyy zhurnal,
no.1l1, 1961, 2,

structure of ferromagnetics',

AN SSSR, 1960, 61-71)

TEXT:

temperature the values of the moments

rotational hysteresis being displaced towards stronger
- 195 9¢c to 1200 oersted at 500 °C.

from 550 oersted at
7 literature references.
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1 4
Hysteresis loss as a function of ... :{;2?£2;2000/01 /007/042

ASSOCIATION: In-t fizikil SO AN SSSR; Pedagogich. in-t.
Krasnoyarsk
(Physics Inatitute SO AS USSR; Pedagogical
Institute Krasnoyarsk)

[Abstractor's note: Complete translation.]
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33683
S/058/L LML i3 /053
24.2200 ROSE/A101

AUTHORS ¢ Kirenskiy, L V., Drokin, A.I., Cherkashin, V §
N ‘—’______—_/‘
TITLE: Effeot of ultrasonic waves on the magnetl: properties of ferrcmag-

netics at different temperatures

FERIODICAL:  Referativnyy zhurnal. Fizika, no, 12, 1961, 380, ats .raz- [2EF58

(V st. "Magnitn, struktura ferrcmagneszikcv' Novesit rsk, S'r, ovd,
AN 88SR, 1960, 163 - 173)

TEXT: The effect of ultrasonic irradiation cn *he magret{ze-ion and hys-
teresis loops of Ni, Permalloy and silicecus Fe in *ne range from 182V -c +8407C
was investigated, % turned out that the lower *he temperatire a* win!ck ‘he ex-

......

periment was carried out, the greater was the irncrease in magre‘lza*icn “reught ()(

about by ultrasonic irradiation of specimens. For Ni and Fermaiicy a< #5°C <ne I
dependence of log { I/I (where I is the magnetization) 18 lineur. The res,lta ot
tained alcng different crystallcgraphic directtons in a silicecus Pz singie
crystal are more complicated, but the variation of “he A 1/1=f(1) curve 5 clese
to exponential .

L Boyarsxiy

[Abstracter's note . Complete transiaticn]
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3/058/E1/00)/012,0€£3/083
A058/A101

AUTHORS : Kirenskiy, L,V., Drokin, A.I,, Laptey, DA,
-— T

TITLE: Effect of elastic and plastic deformations on the valie of ‘empera
ture magnetic hysteresis

PERIODICAL: Referativnyy zhurnal, PFizika, no. 1961, 385, abst-ac* 12E699 (V
"Magnitn, struktura ferromagnetikov , Novosibtirsk, 31t -otd,
AN '83SR, 1960, 201 - 209)

TEXT: The variation of temperature magnetic hysteresis was .nvestigated
in electrolytic cold-drawn Ni and 65-Permalloy subjected to compression and
elongation respectively, It was established that, regardless of the sign of
magnetostriction, one-way mechanical stresses that do not exceed the yield point
always lead to a decrease of temperature magnetic hysteresis. This decrease 1is
explained by a reduction in the rdle of boundary shifts between domnins, as well
as by a decrease of the boundary-energy gradient, Above the yiald poin* sharp
inhomogeneities arise in the specimen, and this leads to an increase of the
boundary-energy gradient and a rise of temperature magnetic hys‘eresis,

[Abstracter's note: Complete translation]
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8/137/61/003/011/061/123
AO60/A101

AUTHORS : Kirenskiy, L. V., Khromov, B. P,
SR
TITLE: Investigation of the law of approach to saturation in single crystals
of silicon iron

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 11, 1961, 1C, a%stract
11Zh62 (V sb.: "Magnitn, struktura ferromagnetikov", Novosibirsk,
Sib. otd. AN 83SR, 1960, 217 - 225)

TEXT The investigation was carried ocut upon single crystal specimens of
silicon Pe (3.3% S1), cut out of cold-rolled transformer steel with 0.5 mm thick-
ness, The orientation of the crystals was determined by the Laue me:hod. For
the study, one picked crystallites whose plane [110] coincided with “he plane of
the sheet, After polishing the specimens were annealed for 4 hours at 1,000°C
in vacuum, The investigation was carried out upon specimens cut out in the di-
rections [100], [110], [111], [221], [443], [112]. A description of the appara-
tus used for the measurements is given, For the directions [100] and [111] in
fields D 900 ocersteds there is a linear dependence of the susceptibil ity Aas a
function of 1/H; a considerable part of the total A consists here o1 the sus-

Card 1/2

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722610016-6"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722610016-6

S/137/61/000/011/061/123
Investigation of the law of,.. AO60/A101

ceptibiiity X_ of the paraprocess. In the_law of approach to satura®ion a con-
siderable role 1s played by the terms B/H3 and ¥, for the specimen cu' in ‘he
direction [110]. For specimens cut in the directions [221], [443], and [112],
the law of approach to saturation is expressed by the formuia X = B/M3 + . Tne
7.of +he polycrystalline specimen turned out to be approximately double that ol
the X of any of the specimens investigated for the same values of tho magnetic
field intensity, It is concluded that the law of approach to saturation in its
slassical form is inapplicable to the single-crystal specimens of large dimen-
sions,

A. Rusakov

[Abstracter's note: Complete translation]
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S/139/60/000/004/023/0373
E201/E591

AUTHORS : Kirenskiy, L. V. and Veter, V.V, \

TITLE: ‘¥Inveatigation of Domain Boundaries in Ferromagnetics¢

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1960, No.4, pp.183-189 .

TEXT: The magnetooptical Kerr effect was used to study
domain boundaries in monocrystals of silicon iron containing 3% Si.
The possibility of using the Kerr effect in domain-boundary
studies was pointed out by G. S, Krinchik (Ref.3). The basis of
the method is the rotation of the plane of polarization on
reflection of polarized light from a sample magnetized at right-
angles to the surface. The coefficient of proportionality between
the angle of rotation and the magnetization intensity depends on the
wavelength of the light and on the temperature. The boundary-layer width
is found by measuring the change in the light flux produced by
rotation of the plane of polarization, The apparatus used
included a microscope MBI-6, a polarizer and an analyser nnd a
photomultiplieér FEU-18. The method employed gave the thickness of
the domain boundary and its polarity directly, without the use of
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§/139/60/000/004/023/033%
E201/E591

Investigation of Domain Boundaries in Ferromagnetics

magnetic powders which distort the boundaries. It was found that
the polarity of the domain boundaries in silicon iron wita 3% Si
was variable and that the boundary layer widths were unstable:
for 180° boundaries they ranged from 0,58 to 0.88 u, There are

2 figures and % references: 1 Soviet, 1 German and 2 English,

ASSOCIATION: Institut fiziki Akademii nauk SSSR
(Physics Institute, Academy of Sciences, US3SR)

SUBMITTED: April 9, 1959

Card 2/2

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722610016-6"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722610016-6

69684

§/126/60/009/03/0C4/033

"'29‘ 2900 E111/E414
AUTHORS s _&Lﬂmkiy—q._la&v‘.. LﬂptBY| DaAo’ Drokin. A.I. and

~38molin, R.P. . /

7
TITLE: Temperature Magnetic Hysteresis of Silicon-Iron Single
Crystals

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 3,
pp 337-344 (USSR)

ABSTRACT: The authors point out that although investigation of
magnetic hysteresis should be carried out on single
crystals, polycrystalline specimens have only been used
for temperature magnetic hysteresis studies (eg Ref 1 to
3). The present authors have used single crystal
5.4 x 0,43 x 0.076 cm specimens of 3.8% Si - iron cut
by etching along the principal and intermediate
crystallographic directions. Crystallographic
orientation was determined by the Laue method, Before
measurements, specimens were vacuum annealed at 1100°C
for 4 hours and cooled slowly. Measurements were carried
out with a heating-cooling cycle of +50 to ® to +50°C
on a vertical astatic magnetometer described previously
(Ref 4)., Fig 1, 2 and 3 show magnetization as a function d/
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69684

5/126/60/009/03/004/033
E111/E414

Temperature Magnetic Hysteresis of Silicon~Iron Single Crystals

of temperature for the [100} ’ 1[110} and [1113 directions,
respectively, and for various field strengths., At low
field strengths (under 1 oersted) the curves in Pig 1
have two maxima and one minimum and intersect, but they
become simpler with increasing field strength and at
100 oirsted hysteresis is practically absent and the
curve shows a continuous fall with increasing temperature.
For the other directions, fields up to 3 oersted give
curves with one pronounced maximumj; at higher fields
(100 to 150 oersted) the curves again become simpler but
even at 150 oersted a maximum remains in the curve for
the [llﬂ direction (Fig 3e). With specimens cut ocut = _
along intermediate directions (15, 40 and 75° to the 100
direction) considerably different curves were obtained.
Fig 4 shows the hysteresis as a function of field strength
for the main directions and one for a specimen cut out
at 40° to IlOO (curve 4): all have a maximum.
Corresponding functions for relative change in
magnetization are shown in Fig 5 with an additional

Card 2/4 curve (5) for a 15° inclination to [}ooﬂ: all curves vr/
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6968l
s/126/60/009/03/004/033
E111/E414

Temperature Magnetic Hysteresis of Silicon-Iron Single Crystals

fall continuously with increasing field strength.

The authors propose an explanation of their magnaotization
vs temperature curves on the basis of a comparison of
these results with known data (Ref 7,8) on the tumperature
dependence of the magnetic-anisotropy and magneto-
striction constants and the original domain structure,
There is a discrepancy betweon Fig 5 and corresponding
results of Baranova and Shur (Ref 9): this is

attributed to differences in the alignment of the easy-
magnetization axes. Pig 6 shows a series of domein
structures for magnetization along Llld)! in fields up to
30 oersted. The authors explain the similarity Letween
magnetization vs temperature curves for polycrystalline
silicon-iron specimens with those for single crystals
along [110] and [111] by the presence in the former of
more crystals with these and similar directions than

with [100}. The authors note that the foregoing can
explain occasionally observed sharp dips in magnetization u/
vs temperature curves, There are 6 figures and
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6968

§/126/60/009/03/004/033
E111/E414

Temperature Magnetic Hysteresis of Silicon-Iron Single Crystals

9 Soviet references.

ASSOCIATION:Institut fiziki Sibirskogo otdeleniya AN SSSR
g. Krasnoyarsk (Institute of Physics, Siberian Division
of the Academy of Sciences USSR, Krasnoyarsk)

SUBMITTED: July 1, 1959 V(//

Card 4/4

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722610016-6"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722610016-6

86898

: $/056/60/0%9/005/015/051
LY.1860 (1035,/08¢,1/60) . B029/8079

AUTHORS: Kirenakiyﬁ Li xl’ Ignatchenko, V. A., Rodichew, A. N.

TITLE: The Behavior of a Domain Structure Under the influence of
Elastic Tensions

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 5(11), pp. 1263-1268

TEXT: Using a thermodynamic method devised by L. D. Landau and Ye. M.

Lifshits the authors studied an iron~type @rystallite whose surface

coincided with the (001) plane. They assum& the existence of partially

overlapping domains whose width can assume values between Q and D

(D denotes the width of the principal domains). In this paper, the free
~energy of such a structure is calculated. The coordinates are assumed to

coincide with the tetragonal axes of the crystallite, and thz dicensions

of the crystallite along the coordinates are denoted by X3 g1 2 Using

the method of Ch. Kittel (Ref. 2) for the calculation of the energy of the%'

e - n. e

o cé;(mn-x)nk ot
= LOS + X —ga=n 1+ L1y,
Card 1/5 .. __ ... o [ e ] 1' (1.1)

St . i s R e i b s 04 1 4 ova. . -

nagnet- poles, one obtains ! s
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i

The Behavior of a Domain Structure Under the 5/056/60/039,005/015/051 ,i
Influence of Zlastic Taensions B023/B079 T

¥here W denotes the surface density of the magnet poles. Xoreover,

k = 4/D. £(k), that s, the expansion appearing in the brackets of (1,1) .
was calculated by means of the tables compiled by K. A. Kitover (Ref. 11).
For estimatés, f(k) = 5.28k3- 6.84%k<2 + 2.1 for k£0.5, and £(k)

= 5.28k° - 9k? 4 2.16k- 1.56 for k> 0.5. If the face of the crystallite
does not coincide exactly with [001}, the energy of the magnet poles is

., 3 42 2 3 . . 3
Fy = 1.7 I sine. 2D/(_-1 +p )yo - aD/yo, where'}a a1 4 2nIS/K. e de-

notes the angle between the crystallite face and the direction [om] , and
K denotes the constant of magnetic anisotropy. In the principal domains
and also in the closing domains there 1s an equilibrium state with a
conplicated distribytion of the stress tensor. The authors assume that a
deformation exigts only in the direction of the x-axis, and they calculate
the density of energy in the closing domains. In this case, the total free

" ¥ - -
energy of the structure amounts to F = Fo o+ Fm + Fm.st :8 + r0. EHere, I-’m

. (sz/nzzo)Df(k) denotes the energy of the magnet poles; £ ic the total

' .
+
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The;Behavior of a Domain Structure Under the 8/056/60/039,'005/015/051
Influence of Elnstic Tonsions | B029/B079

-

energy (ris the surface density of the’_ boundary energy); F

ms

= ¢ )2 Dk5/2z is_the magnetostriction snergy; and
2 100 (0] Ty : N 1 I Dkt ]
F¢=~t_;' A]NU(COS ’P-—-;‘) -+ T’-lood cos 2(]? -z;—- o . )

where g denotes the angle between the stress directior and the z-axis. The -
second part of the present paper deals with the behavior of a structure
under the influence of stress. For any value of o, the equilibriuc state
of the structure 1s defined by the conditions 3F(D,k)/dD = 0, 3F(D,k)/ok

= 0 wherefrom the equations g et e TR
e i ot ‘é. o
D= [ azelje -+ Bt (k) B exhioghi2 -+ *uhano3h? coslp ]

Lol (160330 (k) - Muwak? + himkscos29 = 0.
follow. If there is no stress in the crystallite, one of three structures,
a,b, or ¢, will appear, depending upon the value of w. If struzture a is
assumed to be stable, and if & unifornm expanding stress is applied 2t an
angle greater than n/4 relative to the z-axis, closing () appear at a
certain value of 0. They increase until the total closing (c) s reached.
In this case, D may either increase or decrease. Then, part of the closing
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domains increases, while the other part decreases. If o incregs:gs, the
closing domains decrease until structure h is formed. The accomjpanying
figure shows the consecutive stages of change in the domain stricture under
expansion. Ya. S. Shur and V. A. Zaykova (Ref. 7) observed also a transi-
tion from f to g. The calculations described in the present papnr egree
well with the known experiments and demonstrate the poasible existence of
structure e, There are 7 figures and 11 references: 9 Soviet and 2 US.

ASSOCIATION: Institut fiziki Sibirskogo otdeleniya Akademii nauk SSSR
(Institute of Bhysics of the Siberian Branch of the Acadeny
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The direction of the field was the same as the plane of the ’ilm.
Eaoch time the alloy from the crucible evaporated completely. The
direction of easy magnetization of the films coincided with ~he
direction of the field at the instant of deposition. The
followine conclusions are arrived at:

1. In most cases no dowain stracture sas obworved without
preliminary demagnetization in Fe-Ni-Mo alloy tilms, obtain-d Hy
evaporation in vacuum in the presence of a magnetic field 1n whv
same direction as the film plane. The anpearance of the domain
structure after demagnetization of the tilms depends to a great
extent on the direction of the demagnetizing tield relative <o the
axis of easy magnetizontion, When the angle is increased, the
number of boundaries and the domains become narrower,

2. Within a considerable range of fields the domain struacives
remaims stable for demagnetized films. A further increase n ti:
field within a narrow interval brings about changes in the domain
structure: if the filwe are sufficicently thick (2600 &), the
change in the domain structure is accompanied by a displacement ot
the boundaries, in the sume way as in massive ferromagnetic
crystals, To thinver tilny almost no displacement of the
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boundaries is obsrrved and fracture occura, It is attributad to
the sudden remagnetization of considerable parts of the domains,
wvhich are not suitably oriented relative to the field. Such a
remagnetization is apparently due to a sudden rotation of the
magnetization vector in the section being remagnetized. There arv.
" figures and 5 refercences: 1 Soviet and 4 non-Soviet. The
English-)anguage references are quoted in the text,

ASSOCTIATION: Institut fiziki SO AN 8SSR.Krasnoyarskiy pedinstitut

(Physics Institute SO AS USSR, Krasnoyarsk
Pedagogic Institute)
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TITLE Determination of the optical constanw of thin f{ilms
by interferometric mathods
PERIODICAL: Tzvestiya vysshikh uchebnykh zavedeniy irvzaka
no. 4. 1961, 124-133
TEXT : The present authors report an analysis of the effec:
of interference on absorption measureients It 18 shown that
interference patterns can be used 1n the rapid determination o:
the reflection coefficient, the refractive i1index, the absorption

coefficient, the phase change on reflection and the frequency
dependence of all these quantities. The authors look upon a

thin film as a Fabry-Perot element and derive a general expression
for the transmitted intensity by summing-up the multaiply-
reflected waves in the usual way. The general analysts 1s then
applied to a) non-absorbing films, b) absorbing films,and

c¢) films deposited onto a glass base. Formulae are derived whi:ch
can be used in conjunction with measurements on the i1nterference
patterns in order to deduce the optical constants of thin films
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